Identification of two distinct cysteine proteinase genes of Leishmania pifanoi axenic amastigotes using the polymerase chain reaction.
A developmentally regulated cysteine proteinase associated with an unique lysosomal organelle, the megasome, has been described for the intracellular amastigotes of the Leishmania mexicana complex; this proteinase appears to be important in the survival of the parasite. Degenerate primers encoding the active sites residues have been used to amplify cysteine proteinase cDNA sequences from axenically cultured amastigotes of Leishmania pifanoi, a member of the L. mexicana complex. Based on sequence data, two distinct genes (Lpcys1 and Lpcys2) were identified. Although both genes are preferentially transcribed in the amastigote stage, each is distinct in genomic arrangement and chromosome location, with Lpcys2 showing evidence for the presence of 8-20 tandemly arrayed copies and mRNA levels 10-fold higher than Lpcys1. Related forms of the Lpcys1 and Lpcys2 genes exist in other species of the genus Leishmania, including Leishmania braziliensis, Leishmania major and Leishmania donovani. The protein sequence of an abundant immunoaffinity purified amastigote cysteine proteinase (A-2) is identical to that predicted for the product of Lpcys2; immunofluorescence studies show an intracellular pattern/distribution for the A-2 proteinase consistent with a putative megasomal association. The DNA sequence of a genomic copy of Lpcys2 predicts a C-terminal extension for the proteinase; comparative sequence analyses of the C-terminal extensions found for Trypanosoma cruzi and Trypanosoma brucei reveal the selective conservation of cysteine, as well as proline and glycine residues, suggesting that conservation of folding and secondary structure may be required for biological function.